Experimental section
Chemicals. Acetonitrile (Carlo Erba, RS) was distilled over CaH 2 and stored under argon atmosphere. Tetraethylammonium tetrafluoroborate (Et 4 NBF 4 , Alfa Aesar, 99%) was recrystallized from ethanol and dried in a vacuum oven at 70 °C for 48 h. Tetraethylammonium chloride (Aldrich, 98%) and tetraethylammonium bromide (Aldrich, 99%) were recrystallized from dichloromethaneacetone-hexane (2:2:1) and ethanol-diethyl ether, respectively, and were dried in a vacuum oven at 70 °C. In the latter case, recrystallization was performed by dissolving the salt in ethanol and then adding diethyl ether until crystallization starts. Tris(2-dimethylaminoethyl)amine (Me 6 TREN) was prepared according to a published procedure, 1 by methylation of tris(2-aminoethyl)amine (TREN) in a mixture of formaldehyde and formic acid and was purified by vacuum distillation. Copper (II) trifluoromethanesulfonate (Aldrich, 98%), tetrakis(acetonitrile)copper(I) tetrafluoroborate (Aldrich, 97%), benzyl chloride (Fluka, 99%), chloroacetonitrile (Fluka, 99%), ethyl bromoacetate (Aldrich, 98%), allyl bromide (Aldrich, 97%) and 2,2,6,6-tetramethyl-1-piperidinyloxy (TEMPO, Aldrich, 98%) were used without further purification.
Linear sweep voltammetry.
Electrochemical measurements were carried out on a computercontrolled Autolab PGSTAT30 potentiostat (Eco-Chimie, Utrecht, Netherlands). All experiments were carried out in a three-electrode airtight cell system under argon atmosphere, using a rotating disk electrode (RDE, Autolab, Eco-Chimie) with a glassy carbon tip (GC) disc (3 mm diameter, Metrohm) as a working electrode, and a Pt ring as a counter-electrode. The reference electrode was a Ag|AgI|I − electrode built as described previously. 2 The potential of this reference electrode was always measured versus the ferrocenium/ferrocene couple (E o Fc + /Fc = 0.391 V vs SCE in MeCN), which was used as an internal standard. This has allowed conversion of the potentials to the aqueous saturated calomel electrode (SCE) scale to which all potentials reported in the paper are referenced. The cell had a double wall jacket through which water from a thermostated bath (Thermo Scientific, HAAKE SC100) was circulated. All experiments were carried out at 25 ± 0.1 °C, except those performed to study the temperature effect. Prior to each experiment the working electrode surface was cleaned by polishing with a 0.25-μm diamond paste, followed by ultrasonic rinsing in ethanol for 5 minutes.
Chronoamperometry. Kinetic experiments were carried out using the system described above.
Prior to the solvent introduction, the cell with all electrodes was carefully fluxed with Ar at least for 30 min to avoid the presence of oxygen in the reaction environment. A similar behavior has been observed also for bromide ions. 
Chronoamperometric determination of activation rate constants
The voltammetric responses shown above pointed out that when the species present in solution is 
where F is the Faraday constant, D is the diffusion coefficient of the electroactive species, ω is the angular velocity of rotating disc electrode, A is the area of the electrode and ν is the kinetic viscosity.
For relatively slow reactions, the activation kinetics can be examined under pseudo-first-order 
At least three independent experiments were carried out for each alkyl halide, which gave similar k act values, which were used to calculate the average values reported in the paper.
Some examples of chronoamperometry and kinetic analysis are reported in Figures S6 and S7 .
Determination of activation rate constants in the presence of halide ions
When the system contains halide ions, different Cu I complexes are formed, with a distribution depending the concentration of X − . These Cu I species give rise to a complicated voltammetric S9 The rate constants obtained for each RX at different X − concentrations are listed in Table S1 . 
